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Bdloon angioplady is a wdl-edablished interventiond procedure which ams a reducing the severity of
atherosclerotic stenoses. It is the most frequently used therapeuticd intervention world wide and atracts great
and deadily growing medicd, economic and scientific interes. A totd of 1,069,000 angioplasty procedures
(including 601,000 coronary angioplasty procedures) were peformed in 1999 in the United States done [1].
The knowledge that bdloon angioplasty is a mechanicad solution for a clinicd problem implies the necessty for
a detaled underganding of the biomechanics and mechanobiology of the types of soft tissues and cddifications
involved. It is exactly this underdanding thet is needed to improve such procedures which often fal due to
restenos's (about 40% within Sx months a the coronary Ste).

The presented research deds with the development of a layer-specific three-dimensond computationd modd
for the smulaion of bdloon angioplaty. The am is to predict the patientspecific mechanica response of
human genctic arterid wadls by conddering different procedurd parameters such as diameter raio (bdloon to
atery), bdloon length, inflation pressure, gent type etc. Geometricd data of the plague architecture is the besis
for the threedimensond computationd modd and is obtaned from Magnetic Resonance Imaging (MRI),
which isthe most promising noninvasive techniques for obtaining accurate geometrica deta.

The presented dudy is a continuation of the research previoudy reported in [2] (which built in turn on the pilot
sudy [3]) with the incorporation of some important enhancements such as a smoothing technique for contect
surfaces of arbitrary mesh topology in 3D, which is required to account for the interaction of baloon, sent and
aterid wall. The proposed smoothing technique presents a drategy to parameterize contact surfaces of arbitrary
mesh topology with a leas Cl-continuity for both quedrilaera and triangle-based meshes. The use of
subdivison surfaces avoids nontphyscd pressure jumps for contact interactions. Refined methods are
devdoped to andyse the mechanicd enwvironment in form of, for example the dress didribution; Stent
geometries are dtered in order to optimise certan target quantities. Another important enhancement is the use
of a Linux Cluger a Graz Universty of Technology, which condsts of 24 nodes and one master connected with
an intend 300 GB RAID-Sysem together with an externd 1TB fileserver. The peformance of the system is
about 14Gflops and dlows high performance computing necessary to solve this type of nonlinear boundary-
vadue problems The present numericd dudy dso incorporates mesh refinement with respect to the (origind)
reference geometry and provides gppropriate error anadyses.
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